In recent years much attention has been focussed on the importance of moisture conservation practices in coconut lands, particularly in drier parts of the Coconut triangle. Experiments were conducted in mature coconut plantations, to study the effect of various methods of application of coconut husk and coir dust, in lateritic and sandly soils, on the yield of palms.
INTRODUCTION
It is widely recognized that the coconut palm (Cocos nucifera L.) requires a regular supply of water for maintaining a consistent production throughout the year (Thampan, 1975) . In the intermediate dry zone 1600 mm per year) and dry zone (1250 mm per year) of the "Coconut Triangle" where rainfall is not well distributed with recurring droughts, palms are often subjected to periodic moisture deficit during the dry season, causing a setback in the growth of young palms and, reducing the yield of bearing palms. The reduced rainfall experienced during the recent has aggravated this situation, resulting in more frequent and prolonged droughts. For example, it is reported that the local production of coconut declined by about 25% in 1987 as compared with 1986 (Coconut Development Authority, 1987), which could be attributed largely to the drought effects in 1986. Furthermore, Abeywardane (1979) reported that the coconut production in dry areas could be increased considerably by supplying water to the palm during dry periods. However, availability of water is a major limiting factor during the dry season, particularly in dry areas. Therefore, conservation of soil moisture has become an important practice in the manage ment of coconut plantations under rainfed conditions, particularly in the intermediate and dry zones of Sri Lanka.
Traditionally, coconut husk is buried in pits to conserve soil moisture for the palm. However, little attempt has been made so far to quantify its beneficial effects on coconut yield. Furthermore, the use of coir dust (dust remaining after extraction of fibre from the coconut husk) for this purpose IS has been restricted in the past, mainly because of its low nutrient value (Santhirasegarm, 1965), without considering its moisture conserving ability. The moisture conservation ability of coconut husk and coir dust in different soil types is another aspect which has not been investigated. Therefore, two experiments were conducted to compare the relative effects of coconut husk and coir dust in mature coconut plantations established on (two major soil types) lateritic and sandy soils. The number of nuts and copra weight per palm were recorded bimonthly each year from 1984 to 1986. Data prior to 1984 were not considered as only the number of nuts per palm was recorded and thus incomplete. Soil moisture was measured during the dry period of each year from samples drawn adjacent to pits at 0-30 cm depth. In the sixth year, few husk and coir dust pits were selected at random to study the changes in physical and chemical properties of soil. For this purpose soil samples or measurements taken from three pits of each treatment were bulked together for analysis. Available water in soil was detemined using a pressure plate apparatus. Bulk density of soil was measured using the core sampling method and the total porosity was also calculated. Soil pH (1:5 water suspension) was determined following the method of Black (1965) . Total nitrogen in soil was estimated by Kjeldahal method and organic carbon by using walkley and Black method.
MATERIALS AND METHODS

Experiment
Finally, roots in pits were exposed by washing using a power sprayer, and the number of roots per m2 was counted along the vertical plane and their dry weights determined for each treatment. Both pits and circular trenches had almost identical volume (2.12 and 2.10 cu. m, respectively) and therefore each of such pits or trenches required either about 550 husks or about 25 baskets of coir dust to fdl up to the ground level, and the balance soil was heaped on top. In each plot, there were either 15 pits or 12 trenches so that the volume of pits and trenches per plot was 31.9 and 25.2 Cu. m. respectively.
Records and measurements were taken in the same manner as described in Experiment 1. Here again yield records prior to 1984 were not considered as they were incomplete.
At both locations, the annual rainfall and the number of rainy days were recorded from 1983 to 1986 (Table 1) . Table 2 showed that both coconut husk and coir dust induced a significant (p=0.05) increase in nut yield in lateritic soil and palms gave 15-20% higher yield than the control. In contrast, a significant improvement in copra yield per palm was found only in plots treated with coir dust pits. Furthermore, mean yield increase in palms due to husk and coir dust treatments did not differ markedly in lateritic soil. The results on the effect of different placement of husk and coir dust on the yield of coconut in sandy soil (Table 3) showed that the placement of husk in pits and trenches as coir dust pits caused a significant increase in nut yield of palms over the control. In contrast, placement of husk in pits was the only treatment that caused a significant improvement in copra yield in sandy soils. Furthermore, placement of coir dust in trenches had the least effect on the yield of palms. (Table 1) showed that in terms of the total rainfall, 1983 is a 'bad year' compared with 1984, which is considered as a 'good year'. Despite the unfavorable weather conditions experienced in 1983, nut yield of palms treated with husk and coir dust in pits showed a significant improvement over the untreated control plots in 1984 at both locations (Tables 2 and 3) . A similar situation occurred in sandy soil following low rainfall in 1985, which resulted in a drop in both nut and copra yield in 1986, irrespective of treatments (Table 3) . Here again the benefit of husk pits over control was evident. Soil moisture conservation: Data on the effect of coconut husk and coir dust pits on moisture conservation in gravelly and sandy soil are given in Table 4 . According to these results, soil drawn from husk and coir dust treatments retained a higher moisture content during the dry period, compared with that in control plots. In lateritic soil, moisture content ranged between 3.4 -3.7% in husk and coir dust pits, compared with 3.0% in control plots.
RESULTS
Coconut and copra yield : Results in
Similarly, retention of moisture in sandy soil was markedly improved during the dry period due to the placement of husk in pits or trenches. Soil properties : Data on the effects of coconut husk and coir dust pits on physical and chemical properties of gravelly and sandy soil (Table 5 ) measured six years later, indicated that there was substantial improvement in available water, porosity, organic carbon and soil nitrogen, while bulk density of soil was reduced due to husk and coir dust over the control, irrespective of the soil type. However, soil pH remained unchanged due to husk and coir dust pits compared with control, in both soil types. In gravelly soil, coir dust pits retained more water and increased total porosity, organic carbon and caused marked reduction in bulk density and soil nitrogen than husk pits (Table 5 ). In contrast effects of husk and coir dust on physical and chemical properties in sandy soil were rather inconsistent. Whilst coir dust caused a higher increase in available water and organic carbon content than husk in sandy soil, the increase in soil porosity and the decrease in bulk density was more prominent due to husk than coir dust, as shown in Table 5 . Furthermore, there was no change in the nitrogen content of sandy soil due to husk and coir dust.
Root regeneration: In both soil types, husk and coir dust pits encouraged root regeneration in the palm (Table 6 ). However, in gravelly soil, both number and weight of roots regenerated in coir dust pits were greater than in husk pits after six years. The reverse trend was true in sandy soil where the number and weight of roots per unit area were higher in husk pits than in coir dust pits (Table 6 ). The results of this study indicated that both husk and coir dust exerted a substantial improvement in nut yield in lateritic soil. In contrast, the copra yield of palms was increased only in plots treated with coir dust pits, which suggests that coir dust could be more effective than husk for increasing copra production. In sandy soil, placement of husk in pits caused a substantial improvement in nut and copra yield, while placement of husk or coir dust in circular trenches was least effective.
It is well known that theyield of palms in a particular year is a reflection of weather conditions, primarily total rainfall and its distribution, in the previous year. In this study, the low rainfall in 1983 has reduced the yield of palms in 1984 at both locations. However, it is evident from the data that palms in plots treated with husk and coir dust maintained a higher nut yield than those in control plots in gravelly soil. Whereas in sandy soil, placement of husk in pits showed a better yield response than in trenches. This could be partly explained by the fact that the total volume of pits in each plot was higher than the trenches, so that there would be more husk in pits per plot than in trenches per plot.
The study demonstrated an increase in nut yield with husk or coir dust treatments in both 'good' and 'bad' years. This could be due partly to the ability ofhusk and coir dust, to absorb and retain moisture during the rainy season which is made available to the palm during the dry period. Child (1964) also reported that coir dust improved the retention of moisture in gravelly soil. Further, improvement in soil physical structure due to husk and coir dust, may have promoted greater root regeneration in pits, which could in turn improve the moisture absorbing capacity of the palm. This is an additional advantage in the use ofhusk and coir dust in coconut lands.
From these results, it can be concluded that use of husk and coir dust in pits is beneficial to coconut palms, especially in the Dry and Intermediate Zones subjected to periodic drought. Furthermore, use of coir dust in pits could be recommended as an effective alternative to husk for moisture conservation in coconut lands, particularly in areas where husks can be marketed easily for the coir industry.
The benefit/cost ratio at 18% discount rate for laying down husk pits in sandy soil and coir dust pits in lateritic soil, provided materials are available at the site is estimated at 3.85 and 4.26, respectively. (Fernando, pers. comm.) This suggests that these two moisture conservation practices are economically viable.
